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"Single-trial-per-task" versus "Multipletrials-per-task" in the Acquisition of
Skill in Perforn1ing· Several
Similar Tasks
DOROTHY

E.

McALLISTER

PROBLEM

The present experiment was an attempt to discover the relative
merits of two different practice procedures in developing skill in
the performance of psychomotor tasks. Specifically, the aim was
to determine whether one trial per day on each of eight different
but similar tasks for eight consecutive days would result in better
performance on a. test task than would eight trials per day for eight
consecutive days each involving a different but similar task.
APPARATUS, S U BJECTS, AND PROCEDURE

The Mashburn apparatus (2) shown in Figure I was used. The
subject is seated in front of a panel containing three banks of
lights: an upper slightly curved aileron bank, a middle vertical

Figure I
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elevator bank, and a bottom horizontal rudder bank. Each bank
contains a row of 13 red and a row of 13 green pilot lights. The
red lights are stationary while the green lights may be moved by
the subject's manipulation of three controls: two on a handoperated wobble stick and one on a rudder bar operated with the
feet. The red lights appear three at a time, one in each bank. The
task involves matching each of the three red lights with a green
light. When this three-way match is accomplished, a new setting of
red lights is automatically presented. The subject is required to
make as many of these three-way matches as possible during each
trial period.
With the standard setting of the controls, a right movement of
the stick moves the green lights in the upper or aileron bank to the
right while a left movement moves them to the left. Pulling back
on the stick causes the green lights in the middle or elevator bank
to move upward while pushing forward causes them to move downward. Pushing the rudder bar with the right foot causes the green
lights in the bottom or rudder bank to move to the right while
pushing with the left foot causes them to move to the left.
With the Iowa model of the Mashburn apparatus, it is possible
to reverse the three controls and also to change the interconnection
between the controls and banks of lights. For example, the reverse
of the standard task described above can be effected by changing
the setting of a number of switches. The subject is then required
to move the controls in exactly opposite directions in order to make
a match. It is also possible to set the switches in a variety of ways
so that movements of the three controls operate the lights in banks
other than those previously designated for the standard task or for
the reverse of the standard task. With each of these additional settings, the direction of control movement may be either standard or
reverse. As an example, one of these tasks requires the subject to
move the stick to the right to move the elevator lights down and
to the left to move them up, to pull back on the stick to move the
rudder lights to the right and to push forward to move them to the
left, and to push the rudder bar with the right foot to move the
aileron lights to the right and to push with the left foot to move
them to the left. The present experiment utilized 10 different settings of the controls. The standard setting and its reverse were used
as the test tasks and called Tasks A and B, respectively. The other
eight tasks obtained by interchanging the controls will be referred
to as the practice tasks. A description of the control settings and
movements required in each of the eight practice tasks might prove
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to be more confusing than clarifying. Therefore, all that will be
said here is that each of the tasks differed in some respect from the
others. To eliminate any possibility of a direct interference of these
tasks with the test tasks, the connections between the controls and
lights in Tasks A and B were not duplicated in any of the practice
tasks, that is, the aileron, elevator, and rudder controls were never
connected to their respective banks of lights in any of the eight
practice tasks. Previous experiments with the Mashburn ( 1) had
indicated that the tasks were of unequal difficulty but this difference was inconsequential because each group of subjects received
equal amounts of practice on each task.
The performance measures yielded by the Mashburn are number
of matches and number of errors per trial. A match, as previously
indicated, consists of matching each of the three red lights with a
green light. An error consists of an initial movement away from
the red light which is to be matched. It is possible to make a total
of three errors per match, one on each control. Although the errors
are counted separately for each control, only total errors will be
utilized in the following discussion.
Instructions were given two days before the beginning of the
experiment proper. During the instructions, the subjects were allowed to manipulate the stick and rudder bar for four different
settings of the controls, including the standard setting. However,
the red lights were not presented during this time so no matches
were made. Each of the 22 subjects was then given three twominute trials on Task A. Thirty-second rest intervals intervened
between successive trials. On the basis of scores on the three preliminary trials on Task A, the subjects were divided into two groups
of 11 each such that the means of number of matches and the means
of number of errors were practically identical. A coin was then
tossed to determine the group to be given multiple trials on one
task on each day and the group to be given a single trial on each
of the eight practice tasks on every day. The mean number of
matches for the single-trial group on the three preliminary trials
was 14.2 while the mean for the multiple-trial group was 14.1.
The mean number of errors for the single-trial group was 12.8 while
the mean for the multiple-trial group was 12.6. Thus, at the outset
of the experiment, the two groups were comparable in ability as
measured by performance on Task A.
The single-trial treatment provided for one trial per day on each
of the eight practice tasks for eight days, while the multiple-trial
treatment called for eight trials per day on one task, a different
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task being practiced e.ach day for eight days. The multiple-trial
group practiced the eight tasks in a prearranged order. The order
of practice on the different tasks for the single-trial group within
each day \Vas the same as that used by the multiple-trial group from
day to day. Aside from these variations, every other aspect of the
experiment was as identical as possible for the two groups.
All trials were two minutes in length and were separated by rest
intervals of thirty seconds. A two-minute rest period \Vas given
on Days 1 through 8 between trials 4 and 5. On Days 9 and 10,
both groups had 10 trials on Task A and on Day 11, both had 10
trials on Task B. On these days, the two-minute rest period came
between trials 5 and 6. On Day 12, both groups received a single
trial on each of the eight practice tasks. Two days without practice
intervened between the fifth and sixth practice days and also between test tasks A and B.
The subjects, twenty-two male students at the State University
of Iowa, were paid sixty cents an hour for participating in the
experiment.
RESULTS

The results for both groups of subjects are presented in Figure II.
Mean number of matches and mean number of total errors are
plotted against trials for each of the tasks involved. The open circles and open triangles connected by dashed lines represent means
of matches and means of total errors, respectively, for the singletrial group. The black circles and black triangles connected by
solid lines represent means of matches and means of errors, respectively, for the multiple-trial group. The plots for the eight
practice tasks, C, K, G, L, E, J, M, and H, are arranged in the
order in which they were practiced. For example, the multipletrial group practiced on Task C on Day 1, Task K on Day 2, and so
on through Task H on Day 8. The single-trial group had one trial
on Task C, one trial on Task K, and one trial on all other tasks
through H, on each of the eight practice days. Both groups were
given identical treatment on Days 9 through 12. The separate
circles and triangles placed aiter trial 8 on the plots for the practice
tasks represent the means of matches and of errors for Day 12.
On the first trial of Task C, at which time both groups had received identical treatment, the differences between the means of
number of matches and the means of number of errors lacked statistical significance. On the last trial of Task H, where both groups
had received equal numbers of trials on each practice task, the
matches and error means were not significantly different. In both
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Figure II

cases, values yielded by the t-test for matched groups were not
significant,
The means of number of matches and the means of number of
errors for A and B, the two test tasks, are also shown in Figure II.
As can be seen by the matches curves, the single-trial group performed somewhat more proficiently on these two tasks than the
multiple-trial group did. The matches curve for the single-trial
group is consistently higher throughout the 20 trials on Task A and
the 10 trials on Task B than is the curve for the multiple-trial
group. Because the number of errors is not independent of the
number of matches on the Mashburn apparatus, it is best to analyze
the number of errors per trial in relation to the number of matches.
Error-match ratios, obtained by dividing total errors by total
matches, have been found useful in ascertaining proficiency in
terms of both measures, Superior performance is characterized by

Published by UNI ScholarWorks, 1950

5

Proceedings of the Iowa Academy of Science, Vol. 57 [1950], No. 1, Art. 56
IOWA ACADEMY OF SCIENCE

412

[Vol. 57

a low number of errors per match and hence a low ratio. Reference
to Figure III, where error-match ratios are plotted against trials,
reveals that the single-trial group was superior in performance to
the multiple-trial group throughout the trials on Task A as well
as on Task B.
On the final day of the experiment, both groups were given one
trial on each of the eight practice tasks. The results are plotted in
Figure II. As shown, the mean number of matches for the singletrial group was higher on every task. Furthermore, the errormatch ratios for the single-trial group were lower on every task
except Land H.
A trend analysis of the type proposed by Lindquist ( 4, case 11)
was carried out on the matches data for the two groups on all
twenty trials on Task A. The results were not satisfactorily sigB
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nificant and hence the hypothesis that the population means coincided for each trial could not be rejected. A trend analysis utilizing
the error-match ratios for the twenty trials on Task A also yielded
non-significant results. However, the fact that the means of number of matches were consistently higher for the single-trial group
while the error-match ratios for the same group were consistently
lower must not be overlooked.
DISCUSSION

One interesting outcome of the present experiment is that the
single-trial group was able to perform as well as, if not better than,
the multiple-trial group. It might have been expected that the trialby-trial shifting from one task to another would have resulted in
great confusion for the single-trial group with a consequent inability to perform efficiently. However, as can be seen from the
matches curves for the eight practice tasks, this group progressively
made more matches with each succeeding trial on each task even
though intervening between successive trials were seven trials, one
on each of seven different tasks. The multiple-trial group progressively increased in proficiency during the trials on each task but
this finding was not inconsistent with expectations.
The striking differences in the positions of the matches curves
for the two groups on the eight practice tasks may be explained in
terms of positive transfer from task to task. For example, on Tasks
C and K the curves for the single-trial group are much higher than
the corresponding curves for the multiple-trial group. This greater
proficiency was undoubtedly due to positive transfer to these tasks
from the other tasks which were practiced by the single-trial group
between successive trials on Tasks C and K. As the number of
practice trials increased for the multiple-trial group, the matches
curves for the two groups crossed one another, and on the later
tasks (on M and H, for example) the curve for the multiple-trial
group was initially higher than the one for the single-trial group.
Again the differences between the curves may be explained in terms
of positive transfer from the practice on the preceding tasks. Previous to the first trials on Tasks M and H, the multiple-trial group
had received more practice trials on other tasks than the singletrial group had. This greater amount of practice on the other tasks
led to a facilitation of performance on M and H.
The downward shifting of the matches curves for the multipletrial group on Tasks E, J and H was presumably due to the difficulty of the tasks. Other studies on the Mashburn have yielded
evidence that the different tasks do vary in difficulty. However,
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since all of the tasks used in the present experiment have not been
evaluated for relative difficulty, no definite statement can be made
in explanation of the differences in performance levels from one
practice task to another. In the absence of data on the relative
difficulty of the eight practice tasks, it is not possible to determine
the amounts of transfer from one task to another.
Other experiments utilizing the Mashburn apparatus ( 3, 5) have
demonstrated that both facilitation and interference occur simultaneously when subjects are changed from one task to another.
Depending on the conditions obtaining, one or the other may be
predominant. It has been tentatively decided that there is a certain
level of learning which must be attained before interference will be
predominant. Since practice on any one task in the present experiment was kept at a low level for both the single-trial and the multiple-trial groups, it is possible that facilitation was maximized and
interference was minimized. Previous practice on one task, consisting either of one or of eight trials, apparently transferred positively
to the next task. The positive effects may have been due in part
to habituation to the experimental situation and to the apparatus.
The specific movements required and presumably learned during
the performance of the several different tasks seem not to have
yielded any differential effects as a result of the different practice
procedures. When comparisons are made between the two groups
at points where the previous number of trials were equal without
considering the tasks on which the practice occurred, the groups
had essentially the same matches and error means. Thus, a comparison can be made on the first trial of Task C, the second trial of
Task K, the third trial of Task G, and so forth. On the last trial
of Task H at which time both groups had received an equal number
of trials on each task and only the practice procedure differed, the
means of both matches and total errors were very nearly the same.
The above comparisons seemingly indicate that the amount of
positive transfer was approximately the same after equal numbers
of practice trials, regardless of the particular tasks involved. However, the relationship between the amount of positive transfer and
the number of practice trials was not a simple one. Comparisons at
points where identical numbers of previous trials had been given,
while defensible, do not give a fair representation of all of the data.
For example, on trial 8 of Task L the single-trial group had received 28 more practice trials than had the multiple-trial group.
As can be seen, the difference between the matches means was very
slight. On trial 3 of Task J, the multiple-trial group had received
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21 more practice trials than had the single-trial group. Again the
difference between the matches means was quite small. Except for
two points (Task M, trial 8; Task H, trial 7), the group with the
greatest number of previous practice trials made the greatest number of matches. Nevertheless, differences between means did not
vary systematically with differences in number of previous practice
trials. As an example, consider trials 7 and 8 on Task J. The
single-trial group had had 7 more practice trials prior to trial 7
and 14 more prior to trial 8 than the multiple-trial group had had.
As can be seen, the differences between the means on these two
trials were practically identical. A more extensive analysis of the
data is obviously needed, but is outside of the scope of this paper.
The results of the two trend analyses suggest that the treatment
given the two groups did not differentially affect their ability to
perform the test tasks. However, in comparison with previous data
obtained with the :rviashburn apparatus, the consistently higher
matches and lower error-match ratios obtained by the single-trial
group on Tasks A and B were extremely unusual. For example,
in a study involving 12 groups, it was found that when the groups
were given equal amounts of practice and one group tended to make
more matches than another group, though not significantly more,
the error curves either overlapped considerably or the group with
the greatest number of matches made the greatest number of errors.
The resulting error-match ratio curves in no case showed the consistent separation which was found in the present data.
The above indication of the possible superiority of the singfe-trial
group cannot, however, be taken as anything but tentative until
verified by further study. Although the procedure used in matching
the groups seemed satisfactory, the possibility remains that it was
faulty in some way, and that the small differences in the performance
curves for Tasks A and B arose from real differences in basic ability.
If future experiments should show that single-trial practice is
actually more facilitating than multiple-trial practice, it will then
be necessary to look for the factors contributing to the greater
efficiency. At present, speculations on probable factors would be
unwarranted.
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